PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2003-107206 
(43)Date of publication of application : 09,04.2003 



(SDlntCL 



GOZB 1/11 
C08J 5/18 
C08K 7/04 
C08L 27/12 
C08L 83/04 
G028 5/OZ 



(21) App!ication number : 2001-303458 

(22) Date of filing: 28.09,2001 



(71) Applrcant : DAINPPON PRINTING CO LTD 

(72) Inventor : YOSHIHARA TOSHIO 



(54) RESIN COMPOSITION FOR OPTICAL FUNCTIONAL RLM. OPTICAL FUNCTIONAL RLM AND 
ANTIREFLECTION RLM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a resin composition suitable 
to form a liglit transmitting layer which can constitute various kinds 
of optical functional films, particularly to form a low refractive index 
layer of an antlreflection film and to provide an antireflection film 
having a low refractive index layer formed by using the above resin 
composition. 

SOLUTION: The resin composition for an optical fijnctional film 
comprises at least (1) acicular fine particles and (2) a binder system 
containing a binder component having the molecular structure 

containing fluorine and/or silicon. A low refractive index layer 5 of an £)"^/0'^"^ 
antireflection film 101 is formed by a coating method using this resin , r '-j'f 
composition. 




NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original precisely.- 
2,**^ shows the word which can not be translated 
3Jn the drawings, any words are not translated 



CLAIMS 



[C!aim(s)] 

[Claim 1]A resin composition for optical functional films consisting of a binder system containing a binder 
component which has the molecular structure containing (1) needlelike particles and (2) fluoride, and/or 

silicon at least 

[Claim 2]The resin composition for optical functional films according to claim 2, wherein said needlelike 
particles are 1*^30 nm in diameter, and 30-500 nm in length. 

[Claim 3]said needlelike particle — quasi^boehmite structure particles and silica — the resin composition for 
optical functional films according to claim 1 or 2 being the particles chosen from a group which consists of 

particles which sol combined with a chain. 

[Claim 4]The resin composition for optical functional films according to any one of claims 1 to 3, wherein said 
binder system has hardening reactivity. 

[Claim 5]The resin composition for optical functional films according to claim 4 being an ionizing radiation 
hardening type binder system in which said binder system contains a monomer and/or oligomer of ionizing 
radiation hardenability which have a hydrogen bond forming group, 

[Claim 6]Layer structure which consists of a light transmission layer which has a light transmittance state, Or 
an optical functional film, wherein it is 1 or an optical functional film of multilayer structure which it has two 
or more about a light transmission layer which has a light transmittance state and at least one layer in said 
light transmission layer is a needlelike particle contained layer which mixes needleiike particles in a binder 
containing fluoride and/or silicon* 

[Claim 7]ThB optical functional film according to claim 6, wherein said needlelike particles are 1-30 nm in 
diameter, and 30-500 nm in length, 

[Claim Sjsaid needlelike particle — quasi-^-boehmite structure particles and silica — the optical functional film 
according to claim 6 or 7 being the particles chosen from a group which consists of particles which sol 

combined with a chain, 

[Claim 9]The optical functional film according to any one of claims 6 to 8, wherein a binder of said needleiike 
particle contained layer is carrying out bridge construction hardening. 

[Claim lOjThe optical functional film according to any one of claims 6 to 9, wherein it was distributed over a 
range whose pole diameter of a detailed hole of said needlelike particle contained layer is 1-300 nm and 
whole pore volume of the detailed hole concerned forms 10 to 80% of volume of said needlelike particle 
contained layer 

[Claim 1 1]An antireflectton film which is an antireflection film which consists of said optical functional film 

according to claim 6 to 10. and has the multilayer structure which laminates layer structure which consists of 
said light transmission layer, or said light transmission layer two or more and in which one layer of them is 
characterized by being the low refractive index layer formed of said needlelike particle contained tayen 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invent[on]The resin composition for forming the optical thin film which this invention had a light 
transmittance state, and had the refractive Index adjusted, And it is related with the antireflection film which 
provided the low refractive index layer using the suitable resin composition to form the low refractive index 
layer of an antireflection film especialiy. and the resin composition concerned about the optica! functional film 
which provided the light transmission layer which has a predetermined refractive index using the resin 
composition concemed„ 
[0002] 

[Description of the Prior Artjin order that the display surface of image display devices, such as a liquid 
crystal display (LCD) and a cathodes-ray tube display (CRT), may improve the visibility, it is called for that 
there is little reflection of the beam of light irradiated from the external light source of a fluorescent light etc. 

[0003]Et is possible by covering the surface of a transparent object with a transparent coat with a small 
refractive index for the phenomenon in which reflectance becomes small to be known from the former, to 
provide the antireflection film using such a phenomenon in the display surface of an image display device, and 
to raise visibility. The lamination which provided the low refractive index layer whose refractive index is 
smaller than the covering surface concerned in the outermost surface of the object or transparent substrate 
film which should carry out acid resisting of the antireflection film, or it has the lamination which provided 
inside - a two or more [ 1 thru/or ] layers high refractive index layer on said covering surface in order to 
make the acid-resisting effect still better, and provided the low refractive index layer for making the 
refractive index of the outermost surface smalt in [ concerned ] - and on the high refractive index layen A 
hard court may be first provided on a covering surface, and inside - a high refractive index layer and a low 
refractive index layer may be provided on it in order to give sufficient hardness for an antireflection film. 
[0004]The method of forming the low refractive index layer of such an antireflection filnip Generally it is 
divided roughly into a gaseous phase method and the applying method, there are physical methods, such as a 
vacuum deposition method and sputtering process, and the chemical methods, such as a CVD method, in a 
gaseous phase method, and there are the roll coat method, the gravure coating method, the slide coat 
method, a spray method, dip coating, screen printing, etc. in the applying method. 

[0005]When based on a gaseous phase method, it is possible to form the low refractive index layer of a highly 
efficient and quality thin film, but The heating apparatus with control special required or the ion generation 
accelerator of a precise atmosphere in a high vacuum system is required, therefore since a manufacturing 
installation is complicated and is enlarged, there is a problem that a manufacturing cost becomes high 
inevitably. It is difficult to large-area^ize the thin film of a low refractive index layer, or to form a thin film in 
the surfaces, such as a film with complicated shape, at uniform thickness* 

[0006]On the other hand, when based on a spray method among the applying methods, the utilization 
efficiency of coating liquid is bad and there are problems, like control of a film formation condition is difficult 
and there is. When based on the roll coat method, the gmwure coating method, the slide coat method, dip 
coating, screen printing, etc, the utilization efficiency of a film formation material is good, and there is 
profitableness mass production and in respect of facility cost, but There is a problem that the low refractive 
index layer obtained by the applying method is generally inferior in a function and quality as compared with 
what is obtained by a gaseous phase method„ 

[0007]Fluoride content or fluoride, and the ultraviolet curing nature resin composition of silicon content are 
applied in recent years as an applying method which can form the thin film of the low refractive index layer 



taken into consideration, under the present circumstances, a limit will make a refractive index small to about 
1.38. 

[0008]Although the antireflection film can realize the acid-resisting effect which was excellent, so that the 
refractive index of the low refractive index layer was low» it is dramatically difficult to obtain L38 or less 
refractive index for the reason for the above by a conventional gaseous phase method and the applying 
method. 

[0009]!n JP;7-168006,A and JP,7""198904A An ultrafine particle with a low refractive index on the surface to 
carry out acid resisting by the thickness of the same grade as the particle diameter of only one layer, i.e., an 
ultrafine particle. The concavo-convex outermost surface where air and an ultrafine particle are intermingled 
on the surface of a coat is formed, the refractive index of the appearance of the outermost superficial layer 
is brought close to the refractive index of air, and obtaining the outermost surface of a low refractive index is 
indicated by by forming the minute restoration coat made to arrange regularly with high density^ However, it 
is dramatically difficult to carry out minute restoration of the spherical particle, and it needs to make the 
vapor rate of a solvent late so that a solvent convection may not occur during desiccation within a coat, and 
it requires drying time dramatically. 
[0010] 

[Prob!em(s) to be Solved by the Invention]This invention is finished in view of the above-^mentioned actual 
condition, and the first purpose has a light transmittance state and a predetermined refractive index, and 
there is in providing the resin composition used in order to form the optical thin film which can constitute 
various optical functional films. 

[001 1]The second purpose of this invention is used in order to form a light transmission layer with a low 
refractive index relatively in the light transmission layer which can constitute various optical functional films, 
and there is in providing a suitable resin composition to form the low refractive index layer of an 
antireflection film especially. 

[0012]The third purpose of this invention is to provide the various optical functional films which have a li^t 
transmission layer which has the predetermined refractive index formed with the above-mentioned resin 
composition, and the antirefiection film which formed the low refractive index layer with the above-mentioned 
resin composition especially. 
[0013] 

[Means for Solving the ProblemlA resin composition for optical functional films concerning this invention for 
solving an aforementioned problem is characterized by consisting of a binder system containing a binder 
component which has the molecular structure containing (1) needlelike particles and (2) fluoride, and/or 
silicon at least 

[0014]If an optical thin film (needielike particle contained layer) which applies a resin composition for optical 
functional films of this invention to a coated side, and has a light transmittance state is formed, structure in 
which needlelike particles were piled up within the optical thin film concerned will be taken, and many detailed 
holes will be formed When air of the refractive index 1.0 enters into this detailed hole^ a refractive index on 
appearance of a thin film can be made small And since a refractive index of a thin film formed using a binder 
component with a low refractive index containing fluoride and/or silicon is made seemingly still smaller by 
operation of air which entered into a detailed hole, a very small refractive index is obtained, 
[001 5] As for size of needlelike particles contained in said resin composition for optical functional films, it is 
preferred that It is in the range 1-30 nm in diameter and 30-500 nm in length. If size of needlelike particles is 
too small, an effect that it becomes difficult to form many detailed holes of moderate size, it sees, and lowers 
upper refractive index will become weak, and if size of needlelike particles is too large, it will be easy to spoil 
the transparency of a thin film.. 

[0016]as needlelike particles — quasi^boehmite structure particles and silica — particles chosen from a 
group which consists of particles which sol combined with a chain are used preferably^ 
[0017]As for a binder system contained In said resin composition for optical functional films, it is preferred to 
have hardening reactivity. When a binder system has the hardenability of some reaction forms, such as 
ionizing radiation hardenability, thermosetting, and hydrolysis polycondensation nature, sufficient film strength 
for an optical thin film can be given, 

[0018]En one suitable mode of this invention, an ionizing radiation hardening type binder system containing a 
monomer and/or oligomer of ionizing radiation hardenability which have a hydrogen bond forming group can 
be used as a binder system of a resin composition for optical functional films. 

[001 9]A monomer and/or oligomer of ionizing radiation hardenability which have a hydrogen bond forming 
group can have high compatibility with needlelike particles, and dispersibility of the needielike particles can be 



at [east one layer in said light transmission layer is characterized by being a needletike particle contained 
layer which mixes needlelike particles in a binder containing fluoride and/or silicon. 

[0021]If the surface of an object to give a certain optical function or a base material is made to apply and dry 
a resin composition for optical functional films concenning above-mentioned this invention via direct or other 
layers and it is made to harden by a chemical reaction if needed, It has a light transmittance state and a 
needlelike particle contained layer with a low refractive index can be formed, it is the layer structure which 
exhibits an optical function by the needlelike particle contained layer independent concerned, or an optica! 
functional film of multilayer structure which exhibits an optical function by an interaction of the needlelike 
particle contained layer concerned and other layers can be formed, 

[0022]As for a needlelike particle contained layer, it is preferred that it was distributed over a range whose 
pole diameter of a detailed hole is 1-300 nm, and whole pore volume of the detailed hole concerned forms 10 
to 80% of volume of a needleiike particle contained layer 

[00233lf a refractiveHndex fall operation will become weak if a minimum of pore volume distribution is set to 
less than 1 nm, and a maximum of pore volume distribution is set to not less than 300 nm, a needielike 
particle contained layer will become cloudy, When whole pore volume of a detailed hole is less than 10% of the 
volume of a needlelike particle contained layer, a refractiveHndex fall operation becomes weak, and on the 
other handr in exceeding 80%, intensity of a needlelike particle contained layer becomes extremely weak. 
[0024]An optical functional film applied to this invention in one suitable mode is used as an antireflection film 
which has the low refractive index layer formed of said needlelike particle contained layer. 
[0025] 

[Embodiment of the InventionjBelow, this invention is explained in detail The resin composition for optical 
functional films concerning this invention may consist of a binder system containing the binder component 
which has the molecular structure containing (1) needlelike particles and (2) fluoride, and/or silicon at least 
and may contain other ingredients if needed. 

[00263lf the optical thin film (needlelike particle contained layer) which applies the resin composition for 
optical functional films of this invention to a coated side, and has a light transmittance state is formed, the 
structure in which needlelike particles were piled up within the optical thin film concerned will be taken, and 
many detailed holes will be formed When the air of the refractive index 1.0 enters into this detailed hole, the 
refractive index on the appearance of a thin film can be made small. 

[0027]The refractive index of the optical thin film (needlelike particle contained layer) formed with the resin 
composition for optical functional films of this invention, It changes with each of the refractive indicees and 
quantity of an ingredient other than needlelike particles, a binder component, and a binder component, and it 
sees with the quantity of the detailed hole of the size of a fixed range, and the upper refractive index is 
changed The size of a detailed hole is also important, and the detailed hole of the size of a fixed range can 
make the refractive index on appearance small so that it may mention later, but a refractive index is not 
affected, even if too larger than it and too small, 

[0028]As needlelike particles, it has a needleiike structure, and the particles distributed to colloid are used 
preferably. The particles (quasi-boehmite structure particles) which have the needlelike structure acquired 
with the crystal growth of quasi^-boehmite or a needlelike structure equivalent to this as particles which fulfill 
this condition can be illustrated The needlelike particle of quasi-^boehmite itself and the alumina particle 
which has quasi'-'boehmite structure are contained in quasi-boehmite structure particles. 
[0029]To boehmite having the chemical structure expressed with AlO (OHX some boehmites (AlO (OH)) 
serve as aluminium hydroxide (hydrated aluminum oxide), and quasi-boehmite has the chemical structure 
made amorphous. 

[0030]There is the method of hydrolyzing the salt of the oligomer derived from the aluminium compound 
which prepares quasi-boehmite particles, and which is expressed with the following formula 1 as law on the 
other hand, and the aluminium compound concernedi a complex, inorganic acid, or organic acid, and the 
mixture which consists or more [ these ] of two. 

[0031] Formula IAIR3: (in an upper type, the residue R may be the same, or may differ and halogen and ten or 

less carbon number are with a carbon number of four or less alkyi, alkoxyl, an acyloxy. or hydroxy! preferably) 
All or a part of these bases may be replaced by chelate ligand. 

As an example of an aluminium compound expressed with the above-mentioned formula 1, aluminum 
alkoxides, such as aluminum sec-butoxide and aluminum iso^propoxide, are mentioned. The complex of such 
aluminum alkoxides, and an acetylacetone, ethyl acetoacetate, alkanolamines, glycols or those derivatives can 
also be illustrated. 



such as toluene and xylene, ]; and the mixture which consists or more [ these ] of two can be mentioned 
[0033]As for the quantity of the water added for hydrolysis, it is preferred to consider it as an equimolecular 
amount grade to the basis which is contained in an aluminium compound and which can be hydrolyzed. ^5-3^5 

preferably, hydrolysis is 22^28 ^ in temperature, is stirred preferably for 12 to 16 hours, and is 
performed for 5 to 30 hours. It is preferred to use a catalyst for hydroiysis. as a catalyst acid, such as 
chioride, nitric acid, sulfuric acid, and acetic acid, is preferred — these acid — 0.001^20.0 — about N, it can 
prepare and use for about [ 0,005-5.0N ] solution preferably, and the moisture in the solution concerned can 
be used as moisture for hydrolysis* 

[0034]On the other hand, the alumina particle of quasi-boehmite structure can also be obtained as 
commercial items (for example, product [ made from the first Rare element Industry ] nano whisker A series, 
alumina sol by Nissan Chemical Industries, Ltd., etc), although it can obtain by calcination of quasi-~boehmite 
needlelike particles. 

[0035]A powdered thing may be used for them although it is preferred to use what serves as a solution by 
the shape of sol from a viewpoint of transparency and compatibility with a binder component as for quasi- 

boehmite structure particles, 

[0036]moreover — as the particles which may be distributed to colloid with a needlelike structure — silica — 
the particles which sol combined with the chain can also be used and an effect equivalent to the quasi-' 
boehmite structure particles mentioned above is acquired, such needleiike silica — so! — particles can also 
be obtained as commercial items (for example, snow textile ST by Nissan Chemical Industries, Ltd, etc.). 
[0037]About the size of needletike particles, if the needleiike particle concerned is too small, it will become 
difficult to approach the shape of spherical particles and to form many detailed holes of moderate size. On 
the other hand, when needlelike particles sire too large, the transparency of a thin film will be spoiled, 
Therefore, it is preferred to choose the thing of moderate size so that such inconvenience may not arise, and 
to use the thing of the range of a 1~30 nm diameter and 30"™500""nm length as needlelike particles. 
[0038]The binder system (2) of the resin composition for optical functional films may contain the binder 
component which has the molecular structure containing fluoride and/or silicon as an essential ingredient 
and may contain ingredients other than other binder components and binder components if needed. Namely, 
in order to make the refractive index of an optical thin film small, use for the resin composition for optical 
functional films of this invention the binder component which has the molecular structure containing fluoride 
and/or silicon as a binder component which constitutes the matrix structure of a thin film, but. According to 
the physical properties required of the thin film which should be formed, other binder components which 
contain neither fluoride nor silicon, and ingredients other than a binder component may be btended. As 
ingredients other than a binder component, the compound with which the hardening reaction of a binder 
component is assisted can be Illustrated, for example like the photopolymerization initiator for ionizing 
radiation hardening, the hardening accelerator for heat curing, and the catalyst for a hydrolysis 
polycondensation, 

[0039]As a binder component which has the molecular structure containing fluoride and/or silicon, the 
compound which can form the optical thin film which contains fluoride and/or silicon, and functions as a 
binder, and has a light transmittance state can be used widely. 

[0040]As a fluorine system binder component specifically, A polyvinylidene fluoride, polytetrafluoroethyjene, 
and 4 **FURLIORO ethylene 6 **FURUORO propylene copolymer, 4 **FURUORO ethylene perfluoroaikyi 
vinyl ether copolymer, 4 **FURUORO ethylene ethylenic copolymer, polyvinyl fluoride. The fluoride content 
monomer which has an ethylene nature unsaturated bond expressed with polyvinylidene fluoride, a 
fluoroethylene hydrocarbon system vinyl ether copolymer, the following formula 2, or the following formula 3 
can be independent or copolymer can be mentioned 
[0041] 
[Formula 1] 
^2 

I 

CH^==G 
^ j 

/ \ I 
O O— C — Rf 



hydrogen atom, an alkyi ©-oup, an alkenyl group, heterocycle, an aryl group, or above-mentioned Rf, 
respectively. R\ R^, and Rf may have substituents other tlian a fluorine atom, respectively. R^ 
two bases or more with arbitrary Rf may combine with each other, and may form a ring structure. 
[0043] 
[Formula 2] 



[0044](A expresses among a formula completeness or the n-valent organic ^oup by which partial fluorinatlon 
was carried out) expresses the aikyl group or halogen atom of a hydrogen atom and the carbon numbers 1 
thru/or 3. R"^ may have substituents other than a fluorine atom, n expresses the integer of 2 thru/or 8. 
As a fluorine system binder component, fluoride content polymer available as a fluoride denaturation article of 
each resin, such as epoxy. polyurethane, cellulose, phenol, polyimide, and silicone, and other commercial 
items, such as "SAITOPPU" by Asahi Glass Co., Ltd etc., can also be mentioned 
[00453On the other hand, as a silicon system binder component, specifically. A silane coupling agent which 
has alpha, such as poly dimethylsiloxane and its derivative, poly cis- sesquioxane and its derivative, 
polysllazane and its derivative, a vinyl group, and an acrylyl group (meta), and beta **ECHIREN nature 
unsaturated bond can be mentioned 

[0046]As a silicon system binder component it can have dimethylpolysiloxane structure In a basic skeleton, 
and at least a part can also mention polymer containing a hydroxyl group, a carboxyl group, an epoxy group, a 

glycidyl group, an amide group, etc. if needed. 

[0047]As for a binder system (2) of a resin composition for optical functional films, in order to give sufficient 
film strength for an optical thin film, it is preferred to have the hardenability of some reaction forms, such as 
ionizing radiation hardenability, thermosetting, and hydrolysis polycondensation nature. . [ whether a binder 
component which contains fluoride and/or silicon and has Uie hardenability of a certain reaction form is used 
in order to prepare a binder system which has hardening reactivity, and ] Or although the first binder 
component, fluoride, and/or silicon that do not have hardening reactivity although fluoride and/or silicon are 
contained are not contained it uses combining the second binder component that has the hardenability of a 
certain reaction form. Although fluoride and/or silicon are not contained in the first binder component that 
contains fluoride and/or silicon and has the hardenability of a certain reaction form, the second binder 
component that has the hardenability of the same reaction form as said first binder component may be 

combined with it , . , . . 

[0048]For example. [ whether in preparing a binder system of ionizing radiation hardenability, it uses a binder 
component \Miich contains fluoride and/or silicon and has ionizing radiation hardenability, and ] Or the first 
binder component that has no hardening reactivity although fluoride and/or silicon are conteined, , [ whether 
it uses combining the second binder component that has ionizing radiation hardenability although fluoride 
and/or silicon are not contained and ] Or it uses combining the first binder component that contains fluoride 
and/or silicon and has ionizing radiation hardenability, and the second binder component that has ionizing 
radiation hardenability although fluoride and/or silicon are not contained 

[0049]Here, as a binder component which has the hardenability of a certain reaction form although fluoride 
and/or silicon are not contained, the following compounds can be used by the difference in reaction form. 
[0050]As an ionizing radiation hardenability binder component which does not contain fluoride and/or silicon, 
Can illustrate a monomer and oligomer of monofijncttonal or many organic ftinctions which have an ethylene 
nature unsaturated bond and more specifically, 2~hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) 
acrylate. Hydroxy butyl acrylate, 2"hydroxy 3-phenoxypropylacrylate, Carboxypolycaprolactone acrylate, 
acrylic acid, methacrylic acid, monofunctional (meta-) acr/late [, such as acrylamide, ]; and, 
[ pentaerythritol doria ] Diacrylate. such as ethylene glycol diacrylate and pentaerythritol diacrylate 
monostearate; Trimethylolpropane triacrylate. pentaerythritol — - doria — Tori (meta-) acrylate, such as 
KURIRETO,. Polyfunctiona! (meta) acrylate, such as a pentaerythritol tetraacrylate derivative and 
dipentaerythritol pentaacrylate, or oligomer in which these monomers polymerized can be illustrated. 




three organic functions, Polypropylene glycol diglycidyl ether, neopentyl glycol digtycidyl ether. Polyethylene 
glycol diglycidyl ether, polypropylene glycol diglycidyl ether, Trimethylolpropane polyglycidyl ether, 2,3- 
digfycidyl oxystyrene, 3,4-dlg!ycidy[ oxystyrene, 2,4-diglyoidyl oxystyrene, 3,5-diglycidyl oxystyrene, 2,6- 
diglycidyl oxystyrene* 5-vinylpyrogallol triglycidyl ether, 4-vinylpyrogatlol triglycidyi ether, Vmylfluoroglycino! 
triglycidyi ether. 2.3-dihydroxymethylstyr8ne diglycidyl ether, 3.4-dihydroxymethylstyrene diglycidyl ether, 
2,4-dihydroxymethylstyrene diglycidyl ether, 3.5-dfhydroxymethylstyrene diglycidyl ether, 2.6- 
dihydroxymethylstyrene diglycidyl ether, 2,3,4-trihydroxy methylstyrene triglycidyi ether, 1,3,5-trihydroxy 
methylstyrene triglycidyi ether, etc. can be mentioned. 

[0052]As an epoxy resin of tiie amount of polymers, a bisphenol A type epoxy resin, Bisphenol F type epoxy 
resin, a bromination bisphenol A type epoxy resin, A bisphenol smooth S form epoxy resin, a diphenyl ether 
type epoxy resin, A hydroquinone type epoxy resin, a naphthalene type epoxy resin, a biphenyl type epoxy 
resin» A fluorene type epoxy resin, phenol novolak type epoxy resin, Polyglycidyl ether of o-cresoKorm 
aldeyde novolac, a tris hydroxyphenyl methane type epoxy resin, 3 organic-functions type epoxy resin, a tetra 
FENI roll ethane type epoxy resin, A dicyclopentadiene phenol type epoxy resin, a hydrogenation bisphenol A 
type epoxy resin, A bisphenol A ^-^^"^ polyol type epoxy resin, a polypropylene-glycol type epoxy resin, 
Glycidyl ester typed epoxy resin, glycidyi amine type epoxy resin, a glyoxal type epoxy resin, an alicyclic type 
epoxy resin, a heterocycle type epoxy resin, etc. can be mentioned. 

[0053]A titanate coupling agent can be illustrated as a hydrolysis polycondensation nature binder component 
which does not contain fluoride and/or silicon. As a titanate coupling agent specifically, Product name 
PUREN act KR-TTS marketed from AJinomoto Co., Inc. KR-46B, KR-55, KR-41B, KR-38S, KR"138S, KR- 
238S, 338X, KR-44, KR-9SA. KR-ET. eta can be mentioned. Metal aikoxides, such as tetramethoxy titanium, 
tetraethoxytitanium, tetraisopropoxy titanium, tetra n-propoxytitanium, tetra-n-butoxytitanium, tetra sec- 
butoxytitanium, and tetratert-butoxytitanium, can also be mentioned„ 

[0054]As for a binder component of hardening reactivity which was described above, it is preferred that it is 
a potyfunctional polymerization nature compound which can form network structure by crosslinking reaction 
irrespective of whether fluoride and/or silicon are contained. 

[0055]As for a binder component used for a binder system, in order to carry out dispersibility of the 
needielike particles good in a resin composition for optical functional films, it is preferred that compatibility 
with needlelike particles is high. If a binder component which has a functional group (hydrogen bond forming 
group) which can form needielike particles and a hydrogen bond tike a hydroxy! ^oup from a starting 
viewpoint is used, although the binder component concerned contains fluoride and/or silicon or does not 
contain them, since it contributes to the dispersibility of needielike particles, it is desirable. 
[0056]As a binder component which has a hydroxyl ©-oup in a molecule, what is pentaerythritol polyfunctional 
(meta-) acryiate or dipentaerythritoi polyfunctional (meta-) acrylate, and remains in that which has ionizing 
radiation hardenability without esterifying some hydroxyl groups in a molecule — for example, pentaerythritol 
™ doria — KURIRETO eta can be illustrated 

[0057]As a binder component which has a hydrogen bond forming group, In addition, polyamide resin, 

polyester resin, alkyd resin, unsaturated polyester resin, Polycarbonate resin, silicon resin, polyphenylene 
oxide resin, Phenol resin, xylene resin, amino resin, melamine resin, urea resin, polyether resin, an epoxy resin, 
penton resin, resin like urethane resin that has a polar group intrinsically, resin which introduced the 
monomers which contain a hydrogen bond forming group by a copolymerization method, eta can be 
illustrated 

[0058]When preparing a binder system which has a certain hardening reactivity, an ingredient which assists 
the reaction concerned according to reaction form may be blended if needed For example, in preparing a 
binder system of ionizing radiation hardenability, it usually blends a photopolymerization initiator with a binder 
component of ionizing radiation hardenability. In preparing a thermosetting binder system, it usually blends a 
hardening accelerator with a thermosetting binder component In preparing a binder system of hydrolysis 
polycondensation nature, it usually blends a hydrolysis catalyst with a binder component of hydrolysis 
polycondensation nature, 

[0059]As a photopolymerization initiator used with a binder component of ionizing radiation hardenability. For 
example, acetophenones, benzophenones, ketals. anthraquinone, thioxan tons, an azo compound, a peroxide, 
2,3-dia!kyl dione compounds, disulfide compounds, thiuram compounds, a fluoro amine compound, eta are 
used More specifically 1 =i=*HIDOROKISH[** cyclohexyl phenyl ketone, 2 =^=*MECH1RU** 1 [4-(methylthio) 
phenyl]-2 **MORUFORINO propane 1 **OIM, Benzyl dimethyl ketone, 1 K4 **DODE sill phenyl)-2 
**HIDOROKISHI^ isobutane 1 **0N, 2 =i-*=HID0R0KISHI=J^=5^ 2 ^MECHIRU=^^* 1 =^^FE nil propane 1 ^tON, 1- 
(4 **1S0 propylphenyO"2 5i=*HID0R0KlSHI** isobutane 1 ^ON. benzophenone, eta can be jllustrated But 1 



example, t **HIDOROKISHI=i=* cyclohexyl phenyl ketone is IRGACURE It can obtain from Ciba-Geigy Japan 
with a trade name of 184 Cirgacure 184X 

[0060]As a hardening accelerator used with a thermosetting binder component when an epoxy resin is used 
polyvalent carboxylic anhydride or polyvalent carboxylic acid can be illustrated, for example. 
[0061]As an example of polyvalent carboxylic anhydride, phthalic anhydride, itaconic acid anhydride, A 
succinic anhydride, anhydrous citraconic acid, anhydrous dodecenyl succinic acid, anhydrous trlcarballylic 
acid, A maieic anhydride, anhydrous hexahydrophthalic acid, anhydrous dimethyl tetrahydrophtal acid, 
Aliphatic series or alicycie fellows dicarboxylio anhydride;1 ,2,3,4"'butane tetracarboxylic dianhydride, such as 
anhydrous himic acid and anhydrous NAJIN acid, A!iphatic-poiycarboxylic"'aoid dianhydride, such as 
cyctopentane tetracarboxyKc dianhydrlde; Pyromellitic dianhydride^ Aromatic polyvalent carboxylic anhydride, 
such as trimellitic anhydride and anhydrous benzophenone tetracarboxylic acid; Ethylene glycol bis 
(trimelKtate), Ester group content acid anhydrides, such as glycerin tris(trimeilltate), can be mentioned, and 
aromatic polyvalent carboxylic anhydride can be mentioned especially preferably. An epoxy resin hardener 
which consists of a commercial carboxylic anhydride can also be used conveniently. 
[0062]As an example of polyvalent carboxylic acid, succinic acid, giutaric acid, adipic acid, Aliphatic 
polycarboxylic acid, such as butanetetracarboxylic acid, maieic acid, and itaconic acid; Hexahydrophthalic 
acid, t,2"-cyclohexanedicarboxylio acid, 1,2r4"-cyclohexane tricarboxylic acid, Aliphatic polycarboxylic acid, 
such as cyclopentane tetracarboxylic acid, and phthalic acid. Aromatic polyvalent carboxylic acid, such as 
isophthalic acid, terephthalic acid, pyromellitic acid, trimellitic acid, 1,4,5,8-naphthaiene tetracarboxylic acid, 
and benzophenone tetracarboxylic acid, can be mentioned, and aromatic polyvalent carboxylic acid can be 
mentioned preferably. 

[0063]As a hydrolysis catalyst used with a binder component of hydrolysis polycondensation nature, inorganic 
acid, such as chloride, nrtric acid, and sulfuric acid, and organic acid, such as acetic acid, can be illustrated, 
for example. 

[0064]An organic solvent in particular for carrying oiit dissolution distribution of the formed element of a 
resin composition for optica! functional films of this invention is not restricted Alcohols, such as various 
things, for example, isopropyl alcohol, methanol, and ethanol; Methyl ethyl ketone, Ester species; halogenated 
hydrocarbon, such as ketone; ethyl acetate, such as methyl isobutyl ketone and cyclohexanone, and butyl 
acetate; aromatic hydrocarbon [, such as toluene and xylene, 3; or these mixtures can be used. 
[0065]ln order to prepare a resin composition for optical functional films of this invention, What is necessary 
is to feed media, such as a bead, into a mixture obtained out of each above-mentioned material by choosing 
material according to form of performance and a hardening reaction required of an optical thin film which 
should be formed, and mixing in arbitrary order, and just to carry out distributed processing appropriately by 
paint shaker, a bead mill, etc. 

[0066]If needlelike particles in a resin composition for optical functional films and a blending ratio of a binder 
component are changed, will change quantity and size of a detailed hole which are formed in a needlelike 
particle contained layer, will change optical influence by the detailed hole concerned, and. Since quantity of 
needielike particles and a binder component is changed and optical influence by each ingredient concerned is 
also changed a refractive index changes. Therefore, the resin composition for optical functional films of this 
invention can adjust a refractive index by changing a blending ratio of needlelike particles and a binder 
component 

[0067]As for a total amount of a binder component, it is preferred to adjust In the range of five to 70 weight 
section to needielike particle 100 weight section- When a binder component is less than five weight sections, 
needlelike particles drop out of a thin film easily, in exceeding 70 weight sections conversely, it almost buries 
a detailed hole, and since quantity of air which enters in a thin film decreases, there is a possibility that a 
refractive index cannot fully be reduced. 

[0068]Quantity of an organic solvent is suitably adjusted so that each ingredient can be dissolved and 
distributed uniformly, and condensation may not be caused at the time of preservation after preparation and 
it may become the concentration which is not too thin at the time of coating- It is preferred to dilute to 
concentration which lessened the amount of solvent used within limits by which this condition is fulfilled, 
prepared high-concentration coating liquid saved in the state where capacity is not taken, took out a part for 
necessity at the time of use, and was suitable for coating work In the state in front of coating, when all the 
composition materials other than a solvent including a liquefied monomer component etc, are usually 
considered as solid content, it is adjusted so that solids concentration may be about 1 to 30 % of the weight 
[0069]As a suitable example of a resin composition for optical functional films, An alumina particle which has 
quasi^boehmite particles and quasi^boehmite structure as needlelike particles (1), And colloidal silica whose 



or oligomer containing an ethylene nature unsaturated bond like KURIRETO. and left a hydroxyl group, A 
photopolymerization initiator which was described above can be used and coating liquid which made a solvent 
dissolve and distribute each of such materials can be mentioned. 

[0070]A resin composition for optica! functional films of the above-mentioned illustration with a binder 
component which contains fluoride and/or silicon in molecular structure^ Since polyfunctional monomer or 
oligomer of ionizing radiation hardenability is combined, Content of fluoride and/or silicon can be made high, a 
refractive index of a binder component can be made very small, and the crosslinking bond of polyfunctional 
monomer or the oligomer is carried out by the exposure of ionizing radiation, the whole matrix is stiffened, 
and film strength which can be equal to actual use is obtained 

[0071]A resin composition for optical functional films of the above-mentioned illustration, What has a 
hydroxyl group is used as polyfunctional monomer or oligomer of ionizing radiation hardenability, These 
polyfunctional monomer or oligomer and quasi'-boehmite particles, an alumina particle which has quasi^ 
boehmite structure, Or since a hydrogen bond is formed among needleiike particles which consist of colloidal 
silica, these needleiike particles can be uniformly distributed in coating liquid, and a coat over which a 
detailed hole was distributed uniformly can be formed 

[0072]Next, an optical functional film of this invention obtained using the above-mentioned resin composition 
for optical functional films is explained 

[0073]If Uie surface of an object to give a certain optical function or a base material is made to apply and dry 
a resin composition for optical functional films of this invention via direct or other layers and it is made to 
harden by a chemical reaction if needed, It has a light transmittance state and a needlelike particle contained 
layer with a low refractive index can be formed, it is the layer structure which exhibits an optical function by 
the needlelike particle contained layer independent concerned, or an optica! functional film of multilayer 
structure which exhibits an optical function by an interaction of the needlelike particle contained layer 
concerned and other layers can be formed. 

[O074]As an object to give a certain optica! function, For example, windowpanes etc. which ere used for a 
display of a word processor, a computer, television, etc. and a liquid crystal display element such as covering 
of optica! lenses, such as a polarizing plate, a sunglass lens, a glass lens with a de®-ee, and a finder lens for 
cameras, and various meters, a oar, and a train, can be illustrated* 

[0075]When it is difficult to form an optica! thin film in the surface of an object to ©Ve an optical function 
directly, It is possible to arrange on the surface of an object to create a sheet or a unit which forms an 
optical functional film in the surface of a light transmittance state base material like a transparent resin film, 
and has opticaKunctlons nature, and give an optical function. As a light transmittance state base material, 
for example A glass plate; acetate-butylate cellulose film, A polyether sulphone film, a poly acrylic resin film, 
a polyurethane system resin film, Although polyester film, a polycarbonate film, a polysulfone film, a polyether 
film, a trimethyl pentene film, a polyether ketone film, an acrylonitrile (meta) film, etc. can be used Especially 
uniaxiahstretching polyester film is excellent in transparency, and since there is no anisotropy optically, it is 
used suitably* Thickness of these base materials is usually 8 micrometers - about 1000 micrometers. 
[0076]A needleiike particle contained layer dissolves a resin composition for optical functional films of this 
invention in a suitable solvent, Prepare coating liquid dispersedly and the coating liquid concerned A spin coat 
method, a dip method, A spray method, the roll cpater method the meniscus coating^machine method, flexo 
print processes, With publicly known coating methods, such as screen printing and the bead coating-machine 
method, it applies on a coated side, dries, and can form by making it harden by suitable methods, such as an 
ionizing radiation exposure, heating, and a hydrolysis polycondensation, if needed. Since coating of the resin 
composition for optical functional films of this invention can be carried out to a coated side by the general 
applying method and it can form an optical thin film, it is advantageous in respect of a controlling surface of 
coating atmosphere, facility cost and high-volume production capability compared with a case where an 
optical thin film is formed by a gaseous phase method. And since the resin composition for optical functional 
films of this invention can form a detailed hole satisfactorily even if a solvent convects within a coat by quick 
drying unlike a case where can apply uniformly at the usual coating speed, and spherical particles are used, 
its production speed is also quick. Therefore, it excels in the productivity of an optical thin film. 
[0077]Thus, layer structure which a formed optica! functional film becomes from a light transmission layer 
which has a light transmittance state, Or it has 1 or the multilayer structure which it has two or more for a 
light transmission layer which has a fi^t transmittance state, and at least one layer in said light transmission 
layer is a needlelike particle contained layer which mixes needlelike particles in a binder containing fluoride 
and/or silicon. When a multifunctional compound which has hardening reactivity is used as a binder 
component of a resin composition for optical functional films, since a binder of said needlelike particle 



needelike particles and a binder component Although it was a limit to reduce a refractive index of an optical 
thin film formed by the applying method to about 1.38 under the present circumstances, it can make a 
refractive index lower than the present limit, the above-mentioned needlelike particle contained layer 
securing a film property demanded practically. 

[0079]A needielike particle contained layer takes structure to which needlelike particles were piled up in a 
matrix of a thin film formed using a binder component with a comparatively tow refractive Index, Many 
detailed holes are formed of a sedimentary structure of this needlelike particle, and when air of the refractive 
index 1.0 enters into this detailed hole, a refractive index on appearance of the needlelike particle contained 
layer concerned becomes small Therefore, if optical influence of the detailed hole concerned is changed with 
quantity and size of a detailed hole which are formed in a needlelike particle contained layer, in connection 
with it, a refractive index on appearance of a needlelike particle contained layer will also be changed 
[0080]In this invention, it is preferred that it was distributed over a range whose pole diameter of a detailed 
hole formed in a needlelike particle contained layer is 1-300 nm, and whole pore volume of the detailed hole 
concerned forms 10 to 80% of volume of a needlelike particle contained layer. 

[0031]If a minimum of pore volume distribution is set to less than 1 nm, there are too many too small fine 
pores of size, a refractive-^index fall operation becomes weak, and a refractive index on appearance may be 
unable to be made small even to a desired value. To the depth required in order to see in a needlelike particle 
contained layer and to reduce upper refractive index, the detailed hole which is too small cannot form 
structure where air enters, but substantially, Since the state where air was caught in an interface of a 
needlelike particle contained layer and a layer which adjoins this is only produced, it does not contribute to 
decline in a refractive index on appearance. On the other hand, since dispersion of visible light takes place 
and a needlelike particle contained layer becomes cloudy if a maximum of pore volume distribution is set to 
not less than 300 nm, it may be inconvenient practically, 

[0082]Since a refractive-index fall operation becomes weak when whole pore volume of a detailed hole is less 
than 10% of the volume of a needlelike particle contained layer, and intensity of a needlelike particle 
contained layer becomes extremely weak on the other hand in exceeding 80%, it is not desirable.. 
[00B3]Aithough thickness of a needlelike particle contained layer differs greatly by whether a use and other 
layers of the needlelike particle contained layer concerned are combined, it is preferred that it is generally 
within the limits of 50-150 nm, and it is preferred that it is especially within the limits which is 80^100 nm. 
When using as a low refractive index layer of an antireflection film especially, it is preferred that thickness of 
a needlelike particle contained layer shall be 50 nm - 3 micrometers, 

[0084]An optical functional film concerning this invention may be layer structure which consists of only one 
layer of needlelike particle contained layers, as long as an optical function to need can be exhibited. For 
example, when forming an antireflection film, the acid-^resisting effect is acquired only by covering the surface 
of an object to give an acid-resisting function or a base materia! with a needlelike particle contained layer 
which has a refractive index lower than a refractive index of the surface concerned. 

[0085]When an optica! functional film concerning this invention has multilayer structure, as layers other than 
a needlelike particle contained layer, various things can be laminated in arbitrary order by a use of an optical 
functional film. On for example, the surface of an object to give an acid-resisting function in forming an 
antireflection film, or a base material providing a hard court layer for raising surface hardness of an 
antireflection film — an it top — a medium refractive index layer or a high refractive index layer — 1 — or it 
can provide two or more, the above-mentioned needlelike particle layer can be provided as a low refractive 
index layer on it, and a stain-proofing barrier can be further provided on it. 

[0086]Since a refractive index can be made very low, a needlelike particle contained layer formed with a resin 
composition for optical functional films of this invention is used suitably to form a low refractive index layer 
of an antireflection film. Then, an antireflection film which formed a low refractive index layer using a resin 
composition for optical functional films of this invention is explained below.. 

[0087]An antireflection film. [ whether one layer of light transmission layers whose refractive index is lower 
than a refractive index of the surface concerned are provided in the surface of an object to prevent 
reflection or a base materia!, and ] Or it has the structure which laminated two or more light transmission 
layers so that size of a refractive index value might interchange by turns on the surface of an object to 
prevent reflection or a base material, and so that a light transmission layer with the smallest refractive index 
might be located in the outermost surface. A layer with the highest refractive index is called a high refractive 
index layer in an antireflection film, a layer with the lowest refractive index is called a low refractive index 
layer, and a layer which has the other interim refractive index is called a medium refractive index layer. When 
an antireflection film is layer structure, the only light transmission layer can be considered to be a low 



other layers need to have the light transmittance state of a grade which can recognize a display of a covering 
surface visually into quantity which constitutes an antireflection film. 

[0089] Drawi ng 1 is an example (101) of an antireflection film belonging to an opticat functional film concerning 
this invention. The antireflection film 101 has the multilayer structure which laminates the hard court layer 2 
of anti glare nature, the high refractive index layer 3, the medium refractive index layer 4. the low refractive 
index layer 5, and the stain-proofing barrier 6 at this order on the surface of the coated object 1 which is 
either [ which wants to prevent reflection ] an object or a light transmittance state base material. 
[0090]Various kinds of articles which were already described as an object to prevent reflection, for example, 
That is. windowpanes etc* which are used for a display of a word processor, a computer, television, etc. and a 
liquid crystal display element such as covering of optical lenses, such as a polarizing plate, a sunglass lens» a 
glass lens with a de^-ee, and a finder lens for cameras, and various meters, a car, and a train, can be 
illustrated 

[0091]Various kinds of tabular or film like materials which were already too described as a light transmittance 
state base materia!, Namely, a glass plate; An acetate-butylate cellulose film, a polyether suiphone film, A 
poly acrylic resin film, a polyurethane system resin film, polyester film, A polycarbonate film, a polysulfone 
film, a polyether film, a trimethyl pentene film, a polyether ketone film, an acrylonitriie (meta)film, etc. can be 
illustrated On tabular [ these ] or a film state base material^ an antireflection film can be provided and an 
acid-resisting board or an acid-resisting film can be formed. As for these acid-resisting members, it is 
possible for forming directly to install an antireflection film like a display of a word processor, a computer, 
television, etc* in the surface of a difficult object 

[0092]The hard court layer 2 of anti glare nature first provided in the surface of the coated object 1 is a 
layer which made an inside of a thin film formed with transparent resin in which sufficient hardness, such as 
an ionizing radiation hardening type polyfunctlonal (meta) acrylate monomer and/or oligomer, is obtained 
distribute inorganic matter and the organic filler 7. Since this hard court layer 2 has mat state surface 
unevenness and the transmitted light and catoptric light are scattered, a function as a hard court layer which 
raises surface hardness, and a function as an anti-glare layer (anti glare layer) to stop with [ of the surface ] 
^ are exhibited The hard court layer 2 can be formed by applying and drying on the surface of the coated 
object 1, and stiffening coating liquid which dissolved transparent resin and a filler and was distributed by a 
chemical reaction if needed. Thickness of the hard court layer 2 shall usually be 0.5 nm - about 20 
micrometers. 

[0093]The medium refractive index layer 3 and the high refractive index layer 4 which are provided one by 
one on the hard court layer 2 of anti glare nature can be formed by the applying method or a gaseous phase 
method When based on the applying method for example Pofyimide, poly-N-vinylcarbazole, It can form by 
applying and drying to a coated side and stiffening coating liquid which dissolved transparent particles with a 
comparatively high refractive index, such as transparent resin and titanias with a comparatively high 
refractive index, such as phenol resin, zirconia, and a zinc oxide, and was distributed by a chemical reaction if 
needed When based on the applying method thickness of inside thru/or a high refractive index layer shall 
usually be 50 nm - about 300 nm. When based on a gaseous phase method, a vacuum evaporation film or a 
sputtering film 50 nm - about 300 nm thick which consists of materials with a comparatively high refractive 
index, such as titanium oxide (TiOx), zinc sulfide, and a zinc oxide, is formed as inside thm/or a high 
refi^active index layer, for example, A refi-active index of inside thru/or a high refractive Index layer is usually 
adjusted by 1,65 to about 2.3. 

[0094]The low refractive index layer 5 provided on the high refractive index layer 4 is a needielike particle 
contained layer which was formed by the applying method using a resin composition for optical fijnctional 
films of this invention and which has a thickness of 50 nm - about 3 micrometers. A refractive index of a low 
refractive index layer is usually adjusted by 1.10 to about 140. 

[0095]The stain-^proofing barrier 6 provided on the low refractive index layer 5 can be formed by applying and 
drying to a coated side and stiffening coating liquid which dissolved fluorine system antifouling material eta 
and was distributed by a chemical reaction if needed. Thickness of a stain-proofing barrier shall usually be 5 
nm ^ about 50 nm„ 

[0096]Thus, since the multilayer type antireflection film 101 formed demonstrates the anti glare effect which 
controls with [ of the surface ] ^'f* in addition to the outstanding acid-resisting effect dramatically 
outstanding visibility is acquired 
[0097] 

[Example](ExampIe 1) 

(1) The ion exchange water 900g and the isopropyl alcohol 676g were taught to the preparation flasks 



out Then, it condensed until volume was set to 900 & and white so! was obtained According to the powder X 
diffraction, the solid produced by drying this sol was quasi-boehmite. 

[0098]after carrying out coating of this sol on the glass plate and drying a solvent, when particle diameter is 
measured by electron microscope observation^ on an average, a diameter is 10 nm and length is 170 nm — it 
was needlelike. 

[0099](2) the solution (irade name OPUSUTAJM5010 and the product made from J S R.) which contains a 
fluoride content binder component for 1.0 g of preparation profit "^^^ dry sol of coating fluid It was made to 
distribute in 10 % of the weight of solid content, the refractive index 1.41, a methyHsobutyl-ketone solution, 
and 3.0g blended [ initiator ], and the coating solution was obtained, 

[0100](Example 2) alumina sol solution (the trade name alumina sol 100 and the Nissan Chemical Industries, 
Ltd. make„) the UV curing type silicone hard court paint (the trade name X-^l 2-2400 and the Shin-Etsu 
Ghemioai Co,, Ltd make.) which contains a silicon containing binder ingredient for the so! particle 10.0g 
produced by making dry 1 0 % of the weight of solid content It was made to distribute in 30 % of the weight of 
solid content, and the methyhethyhketone solution 10,0g, 0.15 g of photopolymerization initiators (trade 
name IRGACURE 184, made in Tiba Speciality Chemicals) were dissolved further, and the coating solution 
was obtained. 

[0101](Example 3) Chain colloidal silica dispersion liquid (and) [trade name organosilica sol ] The Nissan 
Chemical Industries, Ltd„ make, 10 % of the weight of solid content, and 10„0 g of isopropyl alcohol solutions, 
It is made to distribute in the same UV curing type silicone hard court paint (trade name X-"12-'2400) tOg as 
having used in Example 2 containing a silicon containing binder ingredient, 0,15 g of the same 
photopolymerization initiators (trade name IRGACURE 184) as furthermore having used in Example 2 were 
dissolved, and the coating solution was obtained 

[0102](Example 4) 10.0 g of the same chain colloidal silica dispersion liquid (trade name organosilica sol IPA" 
ST-UP) as having used in Example 3, It was made to distribute in the same solution (trade name 
OPUSUTAJM501 0) 3.0g as having used in Example 1 containing a fluoride content binder component, and the 
coating solution was obtained 

[0103](Comparattve example 1) The same solution (trade name OPUSUTAJM5010) as having used in Example 
1 containing a fluoride content binder component was used as a coating solution as it was. 
[0104](Gomparative example 2) The same UV curing type, silicone hard court paint (trade name X-12'-2400) 
as having used in Example 2 containing a silicon containing binder ingredient was used as a coating solution 

as it was„ 

[0105](Comparative example 3) In 3.0 g of the same solutions (trade name OPUSUTAJM5010) as having used 
in Example 1 containing a fluoride content binder component 10,0 g of spherical colloidal silica (trade name 
organosilica sol IPA-ST, the Nissan Chemical Industries, Ltd make, 30 % of the weight of solid content 
isopropyl alcohol solution) was distributed, and the coating solution was obtained. 
[0106](Exampie 5: Production of a monolayer type antireflection film) 

(5-a) The PET substrate (A-4350, Toyobo Co., Ltd make) of the 88-micrometer thickness which carried out 
easy adhesiveness improvement processing of formation one side of a transparent hard court layer is 
prepared, The coating liquid for hard courts (1) which consists of the following presentations is applied to the 
easily-adhesive treated surface by a bar coating machine, Used H valve of the UV irradiation device (made in 
•ftjsion UV systems Japan) for the light source, it was made to harden with the dose of 500mJ after drying a 
solvent the transparent hard court layer of 10 micrometers of thickness was formed and hard court 
substrate 5-a was obtained. 

Coating liquid for hard courts (1) <>, and dipentaerythritol pentaacrylate: 7.0 weight sections and colloidal 
silica dispersion liquid (and) [ trade name ] The Nissan Chemical Industries, Ltd make, solid content 25 54 of 
the weight — 12 weight section and photopolymerization initiator (trade name IRGACURE 184; made in Tiba 
Speciality Chemicals): — 0.3 weight section and methyHsobutyhketone: — the coating fluid of the formation 
examples 1 thru/or 4 of a 0.3 weight-^section (S^b) low refractive index layer, and the comparative examples 
1 thru/or 3, It applies by a bar coating machine on the hard court layer of hard court substrate 5-a produced 
at said process, Used H valve of the UV irradiation device (made in fusion UV systems Japan) for the light 
source, it was made to harden with the dose of 300mJ after drying a solvent the low refractive index layer 
was formed, and antireflection film 5-b was obtained. The thickness of the low refractive index layer 
concerned was set up so that the minimum reflectance might come near 550 nm, when reflectance was 
measured with a spectrophotometer (made by Shimadzu Corp.). 

[0107](Valuation method) Each evaluation shown below was performed. An evaluation result is shown in the 
1st table. 



ions laser beam using the spectrum ellipsomter (UVISEL; made by Jobin IBONX 

[0109](2) The minimum reflectance when the reflectance of reflectance antireflection film 5^b was measured 
using the spectrophotometer (made by Shimadzu Corp„) by 7 degrees of incidence angles and 7 degrees of 
angles of reflection was determined. 

[01 10](3) About film hardness antireflection film 5-b, the pencil hardness test based on JIS K5600"-5'"4 was 
done, and the place which cannot check a crack by viewing by 1~kg load was marked by the kind of 
corresponding pencil, 

[01 1 1](4) About adhesion test antireflection film 5-b, the cellophane tape friction test (the crosscut method) 
by the crosscut method based on JIS K5600-5-6 was done, and the existence of peeling was checked 
[0112] 
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[0113] 

[Effect of the InventionjAs stated above, the needlelike particle contained layer formed with the resin 
composition for optical functional films concerning this invention, !t sees, when the air of the refractive index 
1.0 enters into the detailed hole of a large number which took the structure in which needlelike particles were 
piled up and formed of the sedimentary structure of this needlelike particle in the thin-filmHzed matrix, and 
the upper refractive index is small. And since the refractive index of the thin film formed using the binder 
component with a low refractive index containing fluoride and/or silicon was made seemingly stilt smaller by 
operation of the air which entered into the detailed hole, a very small refractive index is obtained 
[01 14]Therefore, if the above-mentioned needlelike particle contained layer is fornied in the surface of an 
object to give a certain optical function or a base materia! via direct or other layers, It is the layer structure 
which exhibits an optical function by the needlelike particle contained layer independent concerned or the 
optical functional film of the multilayer structure which exhibits an optical function by the interaction of the 
needieiike particle contained layer concerned and other layers is obtained. 

[01 15]The resin composition for optical functional films concerning this invention. Since coating can be 
carried out to a coated side by the general applying method, an optical thin film can be formed, and a detailed 
hole can be satisfactorily formed even if it can moreover apply uniformly at the usual coating speed and dries 
comparatively quickly, it excels also in the productivity of the optical thin film. 

[01 16]And especially the resin composition for optical functional films concerning this invention is suitable for 
forming the low refractive index layer of an antireflection film. 

The antireflection film which has the outstanding acid-resisting perfomnance is obtained, and the productivity 
of an antireflection film is also high. 
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